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Recently much attention has been given to 
the structural formation in plasmas and com-
plex liquids. Our purpose is to understand the 
mechanisms of the structural formation of a 
polymer chain, which is typical of complex liq-
uids, in the molecular level. To this end, we 
perform the molecular dynamics simulations of 
a single polymer chain and analyze static and 
dynamical structures. In this report, we con-
centrate on the analysis of the static structure. 
A polymer chain consists of n CH2 seg-
ments which are considered to be mass points. 
Segments interact via the bonded potential 
(bond-stretching, bond-bending and torsional 
potential) and the non-bonded potential (12-6 
Lennard-lones potential) [1-3]. The number of 
segments n ranges from 10 to 500. We use the 
velocity version of the Verlet algorithm and ap-
ply the Nose-Hoover method in order to keep 
temperature of the system constant. At first, 
we prepare random configuration of a polymer 
chain at high temperature (T = 600 1".1 800 K) 
and then it is cooled stepwise to T = 100 K with 
the rate of 50 K/1000 ps. 
Figure 1 shows the final configuration of a 
polymer chain with n = 500 at T = 800 K and 
T = 100 K. Three axes of the ellipsoid are deter-
mined as three principal axes of inertia. From 
this figure, we find that at high temperature 
(T = 800 K) a polymer chain forms random 
structure, while at low temperature (T = 100 
K) it forms regularly folded structure. In Fig. 2 
we show the average length of a polymer chain 
along each principal axis ( (11) > (1i) > (1s)) as 
a function of n at T = 100 K. It is found from 
this figure that the value of length along the 
longest axis (11) fluctuates between 1 and 2.5 
(nm) when n < 200 while it jumps over 3 (nm) 
when n 2:: 200. The values of length along short 
axes, (1i) and (1s), are nearly proportional to 
n up to n ~ 150 and become almost constant 
when n > 200. 
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Fig. 1. The final configuration of a polymer 
chain in the case of n = 500 (a) at 
T = 800 K and (b) at T = 100 K. 
e 
~ 
"'-' 
............ 
-
-
........_,. 
........: 
..... 
-
........_,. 
........: 
II.) 
-
........_,. 
5 
4 
3 
2 
1 
0 
0 
T =100 K 
(lt) ~ 
( l i ) --a---· 
(l s) .. b_ •••• 
100 200 300 400 500 600 
number of segments n 
Fig. 2. The average length (11), (1i) and (1s) as a 
function of nat T = 100 K. 
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